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Tularemia is an acute zoonotic disease caused by 
Frurzcisellu tulurensis. Various animals can be carriers and 
human infection can occur through water or air 
contaminated by these animals. The microorganism can 
enter the human body via skin, mucosa or the respira- 
tory system [ 1-41, 
The primary isolation of E tulurensis from infected 
material is difficult. Its growth requires cysteine or 
other sulfhydryl compounds. It is therefore necessary to 
use selective me&a, especially for the initial isolation 
[5,6]. E tulurensis is an extremely virulent pathogen 
capable of initiating infection with as few as 10 
organisms inoculated subcutaneously, and is one of the 
most frequent causes of infection among laboratory 
workers, necessitating special precautions [4-61. 
Many tularemia epidemics were reported in Turkey 
between 1936 and 1953 [7,8]. After a long interval, 
small recurring epidemics and sporadic cases during a 
period of months have been observed in the area 
around Bursa, starting in November 1988. The results 
presented here are derived from these epidemics. 
In addition to blood agar as a routine culture 
medium, specimens coming to our laboratory with a 
presumed diagnosis of tularemia during 1988-94 were 
cultured on cysteine heart agar modified by the 
addition of 2.5% human blood [5]. In cases of oro- 
pharyngeal infection, 1000 U/mL (0.6 g/L) penicillin 
G was added to the medium. 
All specimens were evaluated by examination of 
Gram-stained direct preparations. Biochemical charac- 
teristics of the isolates were determined with classical 
methods, and serologic typing was also performed 
[6,9]. Antibiotic susceptibility was determined by the 
Irby-Bauer disk difision method. 
The first isolate of E tulurensis was from a lymph 
node aspirate. This isolate was injected into guinea pigs 
and rats intraperitoneally. Spleen, liver and peritoneal 
tissue obtained from the dead animals was analyzed 
with similar bacteriologic techniques. 
Antigen was prepared from the first isolated 
bacteria. This was compared with a standard antigen 
(Difco code no. 2251-56) which has been found to be 
suitable for testing sera for antibodies by the micro- 
agglutination (MA) method [9]. 
E tulurensis was isolated from eight cases. One 
isolation was from lymph node aspirate, one was from 
a wound in the hand, and six were from throat swab 
cultures. All specimens were taken during the first 3 
weeks from the onset of disease. Six cases gave a history 
of treatment with antibiotics to which the isolates were 
resistant. All except two cases gave negative results in 
MA tests at the time when culture was performed. 
In no case was there bacterial growth in the routine 
culture media. On  cysteine heart agar with human 
blood, after 3 to 7 days very small, light gray, reflective, 
soft and easily emulsified colonies with a greenish halo 
appeared. In throat swab cultures on the penicillin- 
containing medium, growth was easily detected since 
normal flora did not grow. Gram preparation from the 
cultures revealed very small, gram-negative cocci or 
coccobacilli, some of which had been weakly dyed. 
The biochemical characteristics of the grown 
bacteria were: catalase, weakly positive; oxidase, nega- 
tive; HzS, positive; acid produced fiom glucose and 
maltose but not from sucrose. AU isolates gave a strong 
agglutination with E tulurensis antiserum (Difco code 
no. 2241-47). The rats and guinea pigs given intra- 
peritoneal bacteria died on days 4 and 5. Bacteria with 
similar characteristics were isolated from the spleen, 
liver and peritoneum of these animals. 
The results of testing for antibiotic susceptibility 
were as follows. All strains were sensitive to amino- 
glycosides, quinolones, chloramphenicol and tetra- 
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Table 1 Findings of the patients and their isolates 
~ 
Duration Tularemia Days to 
Age ofillness Local Lymphadenopathy MA positivity Clinical isolation 
Case (years) Sex (days) symptoms (cm dimensions) Antibiotics 1. 2. specimens in culture 
75 
28 
53 
55 
21 
34 
38 
60 
20 
15 
20 
15 
10 
20 
5 
15 
Sore throat 
cryptic 
tonsillitis 
cryptic 
tonsillitis 
cryptic 
tonsillitis 
cryptic 
tonsillitis 
cryptic 
tonsillitis + 
ulcers 
cryptic 
tonsillitis + 
ulcers 
Ulcerated 
palmar 
lesions 
Submandibuler 
3x4 
tender 
Cervical 
3x2 tender 
Submandibuler 
1x1 
tender 
Cervical 
0.5x0.5 
Cervical 
2x2 
Submandibular 
2x2 
M a r y  
4x5 
tender 
Absent 
Trimethoprim- 
sulfamethoxazole 
Ampicillin 
Ampicillin 
Amoxycfin 
Amoxy cillin 
Amoxycillin 
Cefazolin 
1/80+ 
1/160+ 
N D  
N D  
1/160+ 
ND 
ND 
1/160+ 
Lymph 3 
node 
biopsy 
Throat 5 
swab 
Throat 5 
swab 
Throat 5 
swab 
Throat 7 
swab 
Throat 7 
swab 
Throat 4 
swab 
Ulcerated 6 
lesion 
~~ 
ND=not done; negznegative. 
cyclines, and resistant to penicihns, cephalosporins, 
imipenem and trimethoprim-sulfamethoxazole. 
Observation of Gram-stained direct preparations 
revealed large amounts of polymorphonuclear leuko- 
cytes (PMNs); however, no bacteria were seen. Findings 
fiom the patients and isolates are summarized in 
Table 1. 
Tularemia can occur in both epidemics and as 
sporadic cases. It is not a dsease that is routinely tested 
for, and bacteriologic investigation is done only in cases 
where clinical suspicion exists. In contrast, serologic 
diagnosis of tularemia is cheap, easy and dependable, 
which is why this is the method of choice in laboratory 
diagnosis [l-6,9]. 
One of the main reasons why isolation of the 
bacteria is Micult is that most cases present late. Cases 
where the clinical picture is oropharyngeal infection 
usually have cryptic tonsilhis diagnosed initially, and 
the enlarged regional lymph nodes which raise sus- 
picion of tularemia develop later. It can be said that our 
success in isolating the bacteria was due to the presence 
of a known epidemic in our area, leading to a high 
index of suspicion. The facts that all our cases presented 
within the first 3 weeks of illness, that lymph nodes 
were not overly enlarged, and that initial tularemia MA 
tests were negative, except for two weakly positive 
cases, supports this view (Table 1). 
In throat swab cultures made in the first epidemic 
we found that it was impossible to detect E tularensis 
among the normal flora. It has been suggested that in 
the isolation of E tulurensis &om some specimens, 
antibiotics such as penicdhn, polymixin B sulfate and 
cycloheximide should be added to the culture medum. 
Although a dosage of 100 000 U/mL penicdhn has 
been suggested [5], we have found lOOOU/mL of 
penicillin G to be sufficient to suppress normal flora. 
We believe that the addtion of penicdlin G to cysteine 
heart agar with 2.5% human blood allowed suppression 
of the normal flora, possibly increasing the period of 
incubation, and thus allowing detectable growth of 
E tularensis. Five of the six cases where the diagnosis 
was made fiom throat cultures had used antibiotics that 
E tulurensis was resistant to, and we think that this may 
have aided isolation of the bacteria. 
Acknowledgment 
The author thanks Mrs Sidka ASici for her technical 
assistance. 
Letters t o  the Editors 235 
Suna Gedikofh 
Department of Microbiology and 
Infectious Diseases, 
The Uludag University Medical School, 
Bursa, Turkey 
References 
Christenson B. An outbreak of tularemia in the Northern 
part of central Sweden. Scand J Infect Dis 1984; 16: 285- 
90. 
Syrjala H, Kujala P, Myllyla V, Salmnen A. Airborne 
transmission of tularemia in farmers. Scand J Infect Dis 1985; 
Taylor JP, Istre GR, McChesney TC, Satalowich FT, Parker 
Rl, McFarland LM. Epidemiologic characteristics of human 
tularemia in the Southwest-Central States, 1981-1987. Am 
J Epidemiol 199 1 ; 133: 1032-8. 
17: 371-5. 
4. 
5. 
6. 
7. 
8. 
9. 
Evans ME, Gregory DW, Schaher W, McGee ZA. 
Tularemia: a 30-year experience with 88 cases. Medcine 
Eigelsbach HT, McGann VG. Genus Francisella. In Krieg 
N R ,  Holt JG, eds. Bergey’s manual of systematic bacterio- 
logy, Vol. I. Baltimore: Wdiams & Willuns, 1984: 394-9. 
Claridge JE. Miscellaneous Gram-negative coccobacilli 
Pasteurella, Francisella, Bordetella, and Brucella. In Howard 
BJ, Klaas JII, Weisfeld AS, Rubin SJ, Tilton RC, eds. Clinical 
and pathogenic microbiology. St Louis: CV Mosby Com- 
pany, 1987: 439. 
Gotschlich E, Berkin T. 1936 ylllnda Trakyda tularemiye ait 
yapdan epidemiyolojdc ve bakteriyolojik aragirmalar. Turk 
Hijyen ve Tecriibi Biyoloji Dergisi 1938; 1: 115-122. 
Utku IE. Antalya’da Tularemi epidemisi ve hususiyetleri. 
Turk Hijyen ve Tecriibi Biyoloji Dergisi 1954; 2: 288-91. 
Brown SL, McKinney FT, Klein GC, Jones WL. Evaluation 
of a safi-anin-0-stained antigen microagglutination test for 
Francisella tufarensis antibodies. J Clin Microbiol 1980; 11: 
1985; 64: 251-69. 
146-8. 
